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Many jurisdictions are becoming increasingly

interested in evidence-based health care decision making
because of their desire to improve the quality and efficiency

of care provided to patients. Such activities are given various names,
such as evidence-based medicine (EBM), health technology assessment (HTA),
or more recently, comparative effectiveness research (CER). These terms
are not used consistently, however, which has led to confusion in the
medical and health policy communities. In this article, we propose
an organizing framework that relates these evidence terms to three
basic questions regarding evidence generation, evidence synthesis, and
decision making: Can it work? Does it work? Is it worth it?

The lack of consistency and clarity, and even the misuse of basic
words and terms of evidence-based activities, leads to unnecessary dis-
agreements among key stakeholders concerning their appropriate role in
health care decision making. By “key stakeholders,” we mean medical
professionals and other health care providers, health care payers, legisla-
tors and regulators, private and public health agencies, manufacturers,
patients, patient advocacy groups, and, finally, taxpayers. The implica-
tions can be significant because the evidence processes to which we refer
include the development and application of clinical guidelines, insur-
ance coverage decisions, drug formulary placement, and reimbursement
decisions, that is, the payment for and access to health care itself. When
EBM, HTA, or CER is invoked, what is meant by the term evidence?
Is it limited to evidence from randomized clinical trials? Or does it
also include evidence from well-designed observational studies? Which
elements of evidence are in and which are out? What about evidence of
costs to health plans or patients’ out-of-pocket costs? How about lost
or gained productivity? Patients’ preferences? Or health-related quality
of life?

Among the many examples of this problem that we address here is
that of Dr. David Sackett, who popularized the concept and application
of EBM (Sackett et al. 2000): “The practice of evidence-based medicine
means integrating individual clinical expertise with the best available
external clinical evidence from systematic research . . . and individual
patients’ predicaments, rights and preferences in making clinical deci-
sions about their care” (Sackett et al. 1996, 71). This definition is very
different from Eddy’s (1997, 2005), as he adopts a broader definition
of EBM that also considers the development of evidence-based policies
and guidelines, the view taken as well by the Institute of Medicine
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Roundtable on Evidence-Based Medicine (IOM 2009). According to
Eddy, the broader notion of EBM also encompasses cost-effectiveness.

As a concept, “health technology assessment” was initially established
by the Office of Technology Assessment in 1978 (Office of Technology
Assessment 1978) and continues to be defined by the International
Network of Agencies for Health Technology Assessment (INAHTA)
as “a multidisciplinary field of policy analysis, studying the medical,
economic, social and ethical implications of development, diffusion and
use of health technology” (INAHTA 2009). In this context, “technology”
is defined broadly to include drugs, devices, procedures, and systems
of organization of health care, although in practice, it is commonly
applied much more narrowly. In Canada, Europe, and many other parts
of the world, agencies designated as HTA organizations have social
legitimacy; they continue to flourish and the assessments almost always
include cost-effectiveness. The United States, however, has shifted away
from using the term HTA and seems to have substituted terms like
outcomes research, effectiveness research, EBM, and, most recently, comparative
effectiveness research. Unfortunately, the sequential substitution of these
terms for HTA has not been accompanied by clarity of meaning, other
than it usually does not include economic evaluation in the United States
(Luce and Cohen 2009).

The term CER also is used differently by different individuals and
organizations. One example is a recent paper (Chalkidou et al. 2009) that
reviewed the CER experiences of agencies in three European countries
that undertook a range of work, including activities that have tradi-
tionally been termed HTA. In the United States, where CER became
a focal issue in the 2009/2010 health reform debate, its definition has
taken on multiple dimensions and meanings and has not been clearly
differentiated from either HTA or EBM. A typical definition of CER is
that of the Institute of Medicine (IOM):

CER is the generation and synthesis of evidence that compares the
benefits and harms of alternative methods to prevent, diagnose, treat
and monitor a clinical condition, or to improve the delivery of care.
The purpose of CER is to assist consumers, clinicians, purchasers, and
policy makers to make informed decisions that will improve health
care at both the individual and population levels. (IOM 2009)

This definition is sufficiently broad to mean entirely different things to
different stakeholders and policymakers. Some would consider CER to
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be a single head-to-head comparative trial or other single comparator
study, and others would consider it a synthesis of existing evidence of
alternative interventions. To most Europeans, the IOM’s definition refers
to HTA and includes economic evaluation.

Some analysts in the United States, most notably Gail Wilensky,
who sparked the call in 2006 for a major national commitment to CER
(Wilensky 2006), speak of it largely in regard to investing in com-
parative effectiveness trials (Wilensky, personal communication, 2010).
Many others, however, seem to consider CER mainly as an extension
of and a deeper commitment to improving comparative evidence using
traditional health services research methods, for example, via litera-
ture synthesis, observational methods, and improved health information
technology. Some analysts advocate including economic evaluation in
CER (American College of Physicians 2008), while others want to ex-
clude it (Wilensky 2008) or have not commented on its inclusion or
exclusion (Federal Coordinating Council 2010; IOM 2009).

More precise terminology will not be sufficient to ensure wise in-
vestment in improving the evidence base and the optimal use of the
evidence. But it is necessary not only to enable public policy debate to
be informed and clear but also, and more important, to improve deci-
sion making at all levels and to make the organizations and individuals
responsible for these decisions more accountable.

This is the objective of our article.
We begin by proposing a general organizational framework and then

depict in some detail our concept of the interrelationships of EBM, HTA,
CER, and related terminology.

An Organizing Framework

In order to better illustrate the current confusion and to help derive
more precise definitions of EBM, HTA, CER, and related concepts, we
propose a three-by-three matrix. Along one axis are the three questions
that evidence-based processes in health care seek to answer about an
intervention, namely, “Can it work” (i.e., efficacy), “Does it work?” (i.e.,
effectiveness), and “Is it worth it?” (i.e., economic value). In the case
of economic value, we also distinguish between value to the patient
and value to the payer/society. Along the other axis are the three key
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figure 1. Current Confusion over Views of EBM, CER, and HTA.

functions of implementing evidence-based activities, namely, “Evidence
Generation,” “Evidence Synthesis,” and “Decision Making.”

As figure 1 shows, if we depicted the current notions of EBM, HTA,
and CER as rectangles on the matrix based on definitions implied by
comments in the current literature, we would immediately see why
there is so much confusion. The space occupied by EBM covers all three
evidence questions plus the functions of both evidence synthesis and
decision making. The space occupied by HTA is similar to that of EBM,
except that it stretches further into the domain of value to society and
is perhaps less influenced by efficacy. Although EBM is not depicted
as including primary clinical evidence generation, the box for HTA
does cross into this space, since in some cases HTA studies may include
primary economic evidence generation. The space occupied by CER is
depicted as residing mainly in evidence generation and synthesis but
also overlapping into decision making, notwithstanding that some U.S.
commentators (e.g., Wilensky 2008) and legislation (e.g., U.S. Congress
2003) have made clear that the process of making coverage and other
policy-related decisions should or will remain separate.
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This particular depiction of confused but related concepts may be
somewhat U.S. centric, but we would argue that our general assertion
of confusion exists outside the United States, too.

More Precise Definitions

To define the three key concepts more precisely, we need to describe in
more detail the contents of each of the cells. We discuss how evidence
is generated, synthesized, and used in decision processes for each of
the three evidence questions. In the medical field, evidence of safety and
efficacy is generated primarily from clinical studies of various designs, as
described later. For decision-making purposes, however, all the available
evidence on a given topic needs to be synthesized.

Efficacy: “Can It Work?”

A health care intervention is considered efficacious when there is evi-
dence that the intervention provides the intended health benefit when
administered to carefully selected patients according to prescribed cri-
teria, often by experts in a research setting. The evidence of efficacy
typically comes from well-controlled randomized clinical trials (RCTs),
as typically conducted on new medicines. Because RCTs use randomiza-
tion and other research design features that minimize potential biases
(e.g., confounding, information, selection bias), they are essential to
help demonstrate a causal relationship between an intervention and an
outcome (i.e., they have high internal validity). Efficacy/RCT trials are
commonly—and appropriately—described as “explanatory” trials. That
is, although they are often designed to evaluate “Can it work,” they
also are often useful in explaining why it works (Schwartz and Lellouch
1967/2009). These trials are usually designed to answer precisely quite
narrow clinical or biological questions.

Evidence synthesis relevant to the “Can it work” question is conducted
by a systematic review of trials (SRT), in which a thorough (systematic)
search of the trial literature is conducted and summary estimates of the
key clinical parameters are produced, often through a formal process
such as meta-analysis. The main and most appropriate decision process
using efficacy RCTs is that of licensing/market approval for health tech-
nologies, as carried out by the Food and Drug Administration (FDA) in
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the United States and similar bodies in other jurisdictions, that require
evidence of efficacy, as well as the safety and quality of manufacture.
These trials also often form the basis for clinical guidelines and clinical
decisions, although as noted in the next section, guidelines and decisions
should be also informed by the “Does it work” question.

Evidence of efficacy from RCTs is appropriately considered to be
the gold standard study design in the evidence hierarchy, but only for
the “Can it work?” question. Conversely, it is not necessarily the gold
standard for the “Does it work?” question, the subject of the next section.
Unfortunately, as we point out later, efficacy trials are all too commonly
misspecified as leading to evidence of effectiveness, which can result in
overinterpreting their value and relevance to routine practice settings
and the resulting decisions.

Effectiveness: “Does It Work?”

A health care intervention is considered effective when there is evidence
of benefit to patients when administered by physicians in routine clin-
ical practice settings. Factors such as surgeons’ learning curve with a
new procedure or patients’ adherence to drug therapies can cause the
effectiveness of a health care intervention to differ substantially from
its efficacy. By its very nature, a study that produces evidence of effec-
tiveness in real-world practice settings is more generalizable. It tends to
trade aspects of internal validity for higher external validity and typically
addresses broader questions than do efficacy trials.

RCTs that are conducted in routine practice settings are called ef-
fectiveness RCTs or, more commonly, pragmatic or practical clinical trials
(PCTs) (Schwartz and Lellouch 1967/2009; Tunis, Stryer, and Clancy
2003). As there is no hard-and-fast distinction between efficacy and
pragmatic trials, it is probably better to think of a spectrum of trial de-
signs and conduct (Thorpe et al. 2009). It is also true that some RCTs are
conducted in routine practice settings, a trend that we hope continues.
The distinguishing features of pragmatic trials are that they are always
conducted in routine practice settings; they normally compare the new
intervention with an accepted current practice; and they tend to be more
focused on end points of direct interest to the patient (e.g., functional
status, final health outcome), as opposed to surrogate end points such
as viral load or blood pressure. In addition, the protocols for such trials
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are usually much less intrusive (i.e., fewer prescribed visits, fewer mea-
surements of clinical parameters, and less patient monitoring), and the
actual rates of adherence to therapy may be of study interest, rather than
adherence being specifically encouraged, as is typical in an efficacy RCT.
For instance, in a pragmatic trial comparing the newer, more expensive
antidepressant (fluoxetine-Prozac) with inexpensive generic alternatives
(imipramine and desipramine), the “pragmatic” research question was
“What will happen to the health of our patients and to our plan’s budget
if we initiate treatment with drug X or Y in the routine primary care
setting?” (Simon et al. 1996). That is, almost the only clinical protocol
feature was initial random assignment to therapy. All patients whom
the primary physician deemed qualified for an antidepressant drug were
eligible, and clinical decisions and patients’ behavior (e.g., adherence to
therapy) were completely naturalistic.

In other situations, a clinical trial cannot be conducted because of
logistical or ethical reasons, or a trial may not be the most efficient way
of gathering the data. The latter is often the case for rare side effects
or outcomes in the longer term. In such cases, it often is necessary to
use uncontrolled studies such as registries, administrative databases, or
clinical case series. Such studies are used by bodies like the FDA to assess
safety, but these observational studies can also be important sources of
evidence for effectiveness, even though they do not have the high internal
validity of RCTs.

One reason this distinction between efficacy and effectiveness is im-
portant is that the misapplication of the terms may be contributing to a
false sense of what constitutes “best synthesized evidence” for informed
decision making about the effects of health interventions in routine
practice settings. Decisions based on such misconceptions may adversely
affect patients’ access to care and innovative products, the quality of care,
and the costs and cost-effectiveness of delivering such care. As noted by
Lohr and colleagues, “The fundamental basic science imperative may
be to generate information about the efficacy of health care interven-
tions, but the practical realities of policy and economic decisions call for
knowledge about effectiveness” (Lohr, Eleazer, and Mauskopf 1998, 16).

Therefore, synthesis of effectiveness data, which we term systematic
review of evidence (SRE), typically includes data from well-conducted
observational studies as well as RCTs. As a rule, efficacy RCT data and
real-world effectiveness data complement one another and are best used
in tandem. Although the literature search for SRE is, or should be,
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as rigorous as that in SRTs, the inclusion criteria for studies are less
restrictive, and the methods of summarizing evidence on key clinical
end points are typically, and often necessarily, less formal in order to
address a broader range of questions.

Decision processes relating to effectiveness evidence reviews are highly
varied and may include the development of clinical guidelines (e.g., as
part of EBM), individual patient-physician care decisions, or inputs to
the decisions about economic value, which we address later. Here, we
generally place decisions about economic value in the HTA category.

Several of the world’s most prominent evidence-based medicine-
related organizations have relied almost exclusively on evidence of health
care interventions derived from randomized clinical trials (Center for
Evidence-Based Policy 2010; Cochrane Collaboration 2010). These stud-
ies are primarily efficacy RCTs, particularly in the case of new medicines
for which trials are conducted mainly for licensing purposes, although
occasionally the evidence base may include trials that are closer to the
pragmatic end of the spectrum. A heavy reliance on efficacy RCTs is not
a major problem in the work of a registration authority such as the FDA,
since its role is to establish whether a new technology can work for the
purpose of market approval.

The principal problem arises when organizations seeking to inform
real-world choices of therapies rely solely on efficacy RCTs to inform the
“Does it work?” question. Here, it is important to know how interven-
tions work in practice, as opposed to whether they can work in principle.
At the international level, organizations seeking to inform such real-
world choices include Germany’s Institute for Quality and Efficiency
in Health Care (IQWiG 2009a), Common Drug Review at the Cana-
dian Agency for Drugs and Technologies in Health (CADTH) (CADTH
2009), and the United Kingdom’s National Institute for Health and
Clinical Excellence (NICE) (NICE 2009). Within the United States,
they include the Drug Effectiveness Review Project (DERP) at the Ore-
gon Health and Science University (Center for Evidence-Based Policy
2010), the Medicare Evidence Development and Coverage Advisory
Committee (MEDCAC) (CMS 2009b), and Blue Cross Blue Shield’s
Technology Evaluation Center (TEC) (Blue Cross Blue Shield 2009).

It is important that these organizations consider a wider range of
available, germane evidence, including PCTs and observational data,
because the gold standard evidence base for these decisions would be
one that emphasized studies conducted in routine practice settings or,
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as Rawlins (2008) would say, are “fit for purpose,” taking into account
both external and internal validity. A recent study (Neumann et al. 2010)
evaluated a number of HTA organizations around the world as to whether
they conformed to a set of published principles (Drummond et al. 2008),
one of which addresses the inclusion of all relevant evidence. Within the
United States, several managed care entities have adopted the Academy
of Managed Care Pharmacy’s (AMCP) Format for Formulary Submission
(AMCP 2009), which encourages the consideration of a broad range of
evidence. The same applies to the methodology guidelines developed by
NICE in the United Kingdom (NICE 2008).

Distinguishing efficacy from effectiveness and emphasizing its im-
portance to decision making dates back to at least 1978 (Office of
Technology Assessment 1978), so it is far from a new concept. But it is
somewhat disconcerting that confusion still exists. Some of this confu-
sion can be traced to the FDA’s authorizing legislation and regulations
in which the terms efficacy and effectiveness are often used interchangeably,
so effectiveness is used when efficacy is intended.1 This misapplication of
terms has carried over to other organizations as well. For example, the
Drug Effectiveness Review Project’s stated mission is to “obtain the best
available evidence on effectiveness [italics added] and safety comparisons
between drugs in the same class, and to apply the information to public
policy and related activities” (Center for Evidence-Based Policy 2010),
yet DERP has tended to rely exclusively on evaluations based on RCTs.
Similarly, the highly regarded Cochrane Collaboration describes its re-
views as exploring “the evidence for and against the effectiveness [italics
added] and appropriateness of treatments . . . in specific circumstances”
(Cochrane Collaboration 2009), though even a casual examination of the
Cochrane reviews indicates a nearly complete reliance on RCT literature.
The same is true of some of the German IQWiG’s early benefit assess-
ments, such as that on the insulin analogues (IQWiG 2009b). Based on
these arguments, these bodies are relying mainly on evidence of efficacy,
as opposed to effectiveness, unless the body of RCT evidence includes a
substantial proportion of trials adopting a pragmatic methodology.

Economic Value: “Is It Worth It?”

For a health care intervention to be “worth it,” the value of the clinical
and economic benefits needs to be greater than the clinical harms and
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economic costs, since the resources that the treatment consumes are
not available for other health care purposes. Although the term value is
commonly used both in and out of health care, it has not been defined
in a way that resonates well within the health care evidence community.
Value is usually said to be in the eyes of the beholder, which is a valid
way to consider the term, although it is not helpful for policymaking
purposes. However, we distinguish between value to the patient and
value to the payer/society, since these may be different.

The principal way to determine whether the benefits obtained from
a given intervention justify the economic costs and potential clinical
harms is to compare an economic evaluation of a therapy with relevant
alternatives in the setting concerned. Although economic evaluations
may include generating evidence, they frequently consist of synthesiz-
ing the available clinical and economic data. Since the objective is to
assess costs and benefits in routine practice settings, economic eval-
uations use effectiveness, as opposed to efficacy, data, once the latter
(efficacy) is established and when the former (effectiveness) is available.
Economic evaluations often are conducted as part of a coverage or re-
imbursement process or, for our purposes here, within an HTA that in
turn may inform a coverage or reimbursement process. In such cases, the
value question is typically approached from an aggregate perspective, for
instance, that of a health plan or a national health budget. Also of note
is that some organizations, such as the U.S. Centers for Disease Control
and Prevention’s (CDC’s) Advisory Committee on Immunization Prac-
tices (ACIP), include cost-effectiveness considerations in their clinical
guidelines (Smith, Snider, and Pickering 2009).

Requirements to generate new evidence are now beginning to be
embedded in coverage schemes. From the payer’s/society’s perspective,
the coverage decision for a technology may be conditioned on further
evidence regarding the comparative effectiveness and possible costs of
the health care intervention concerned (Levin et al. 2007). Claxton,
Sculpher, and Drummond (2002) refer to this as conditional reimbursement;
in Sweden, the term restricted reimbursement is used (TLV 2009). The U.S.
Centers for Medicare and Medicaid Services (CMS) has coined the term
coverage with evidence development (CED) (CMS 2009a), but in keeping with
the current Medicare coverage policy, the CED process does not include
economic evaluation. Other countries have roughly analogous processes,
for instance, the United Kingdom has a formal conditional coverage-like
process termed Only in Research (see, e.g., Chalkidou et al., 2009).
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An element of economic value also can be (and, we argue, should
be) contained in the EBM decision process specifically as it relates to
patients’ out-of-pocket exposure such as copay levels. Although seldom
considered, whether in clinical guidelines or literature addressing EBM
processes, patients’ preferences are undoubtedly based at least in part on
out-of-pocket costs and sometimes may affect their personal decisions
about alternative therapies and, perhaps most important, affect their
patterns of adherence.

Redefining EBM, HTA, and CER

Armed with the insights provided by this organizing framework, we
propose clarifying the typology, nomenclature, and interrelationships of
the evidence terms discussed in this article. Figure 2 depicts EBM, HTA,
and CER again as rectangles. The key related concepts are in circles and
ovals, and the most important decision-making processes are shown
as diamonds. The arrows illustrate the principal relationships among
the various concepts. The dotted lines labeled A through C indicate
relationships about which there is considerable dispute, as we discuss
later.

Considering first the column headed “Can it work?” we can see that
evidence generated from traditional efficacy RCTs is used for decisions
about the market approval of new interventions. These RCTs are also
currently the major input to systematic reviews of trials. SRTs include,
too, pragmatic clinical trials that are becoming more common, and they
also are inputs to clinical guidelines, which we view as straddling the
first two columns in the diagram.

Comparative-effectiveness research is firmly situated in the column
“Does it work?” covering both evidence generation and evidence syn-
thesis. That is, we expect a two-way link between CER and pragmatic
clinical trials, and we expect a similar link between CER and SREs.
In turn, SREs (systematic reviews of evidence) consider evidence from
RCTs, PCTs, and observational studies. We also depict the outputs of
CER activities as influencing EBM either directly or indirectly through
clinical guidelines, whose development we consider to be one activity
of EBM. The outputs of CER activities also are an important input to
HTA activities (e.g., the results of nationally funded CER studies may
be an important input to HTAs conducted by different payers). One
important aspect of this definition of CER is that it has no direct link to
any decision process, although its purpose is to do so and thus it ideally
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influences patients’ and physicians’ decisions through EBM, or coverage
decisions including those through HTA.

EBM is characterized as a decision process, focusing on decisions by
individual patients and physicians, but it does cross into the “evidence
synthesis” space. In our representation, EBM focuses mainly on the
question “Does it work?” although it also contains an element of the
question “Is it worth it?” specifically from the patient’s perspective. As
mentioned previously, we acknowledge that the development of clinical
guidelines is an important aspect of EBM, but we think of it from a
patient’s perspective rather than a societal perspective. We regard the
production of guidelines from a societal perspective as being closer to
HTA.

Health technology assessment straddles the last two columns in the
figure, and is viewed as a method of evidence synthesis that receives
inputs from CER, economic evaluation, and the consideration of social,
ethical, and legal aspects. As we depict it, HTA is a main input to cov-
erage decisions, which may also be influenced by budget implications.

Finally, conditional coverage (depicted in the diagram as CED) is rep-
resented as both a decision and an evidence generation process involving
the commissioning and use of observational studies and, occasionally,
pragmatic RCTs.

Although we believe that our organizing framework and accompa-
nying definitions do help distinguish concepts and depict relationships
of EBM, HTA, and CER (and other related terms), some relationships
remain the subject of debate. These are identified by the broken lines in
the figure. Line A indicates that there could be a link between clinical
guidelines and HTA, opening up the possibility that clinical guidelines
may—and sometimes do—explicitly include a consideration of cost-
effectiveness and, through HTA, be linked to coverage decisions. We
consider this to be entirely appropriate, and it is the approach followed
by NICE in the United Kingdom and other countries (see, e.g., Value
in Health 2009). Our diagram reflects the current majority view that
clinical guidelines, as practiced through EBM, are primarily concerned
with improving the quality of care for the patient rather than increasing
value for money for the payer or society.

Line B suggests that there could be a link between EBM and HTA.
First, as we acknowledged earlier, some health technology assessments
may focus on the clinical effectiveness and quality of care, rather than
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on value for money. Second, as we argued earlier, some of the objectives
of quality of care and value for money are closely aligned. For example,
removing interventions that contribute only little to improving patients’
outcomes and are inconvenient to the patient, are expensive, or are risky
will increase the quality of care and save resources. Nevertheless, we still
feel that it is preferable to distinguish between activities that concentrate
primarily on benefits to the patient (EBM) and those that concentrate
primarily on benefits to society at large (HTA).

Line C, going directly from Economic Evaluation to CER, is probably
the most controversial of all. This relationship implies that CER studies
should include consideration of cost-effectiveness, a suggestion that has
led to considerable debate in the United States (American College of
Physicians 2008; Wilensky 2008). At the time of this writing, however,
U.S. legislation, for instance, that associated with health care reform,
does not include cost-effectiveness (U.S. Congress, Senate 2009). We can
see the merits of both sets of arguments. But our basic diagram, without
line C, has balance, in that CER studies are viewed as an important
source of information for those conducting both EBM and HTA.

Those who believe that cost-effectiveness should be routinely incor-
porated into CER make two arguments. First, CER studies represent an
important opportunity for collecting data on resource use and cost, which
in turn are useful for subsequent HTAs. Second, if cost-effectiveness is
not part of CER, subsequent HTAs may not be fully informed. For
example, individual health plans may not have the expertise, time, re-
sources, or even inclination to conduct proper cost-effectiveness analysis.
In such cases, the argument is that coverage decisions tend to focus on
the acquisition cost of a new technology, rather than to consider fully its
economic value.

The counterargument is that the direct inclusion of cost-effectiveness
considerations in CER studies changes the overall balance in the em-
phasis and use of these studies, concentrating on their use in HTA and
possibly disregarding their use in EBM. This may lead to objections that
would hamper the overall CER movement. We firmly believe, though,
that because all decisions have resource implications, cost-effectiveness
considerations should play a role in coverage decisions, through either
inclusion in CER studies directly or adequately conducted HTAs.

Finally, we note the potential for inherent conflicts that inevitably
resides in some, if not all, the concepts that we have tried to clarify and
distinguish from one another in this article. For example, consider EBM
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and HTA. If we take as given that the proper and full expression of EBM
includes individual patients’ values, which itself can include patients’
out-of-pocket costs, the societal aggregate of these values would quickly
conflict with societal HTA. This is because the former assumes that
individual patients are to be satisfied one by one, whereas HTA may
take a societal approach, often within budget constraints, meaning that
not everyone may get everything he or she desires. Thus, although
we seek to differentiate, bind, and relate EBM-HTA-CER (plus other
related evidence-based processes) within one holistic graphic, we are not
contending that they all have a central unifying aspect.

Bearing all this in mind, the following are our preferred definitions
of the three key terms:

1. Evidence-based medicine (EBM) is an evidence synthesis and de-
cision process used to assist patients’ and/or physicians’ decisions.
It considers evidence regarding the effectiveness of interventions
and patients’ values and is mainly concerned with individual pa-
tients’ decisions, but is also useful for developing clinical guide-
lines as they pertain to individual patients.

2. Comparative effectiveness research (CER) includes both evidence
generation and evidence synthesis. It is concerned with the com-
parative assessment of interventions in routine practice settings.
The outputs of CER activities are useful for clinical guideline
development, evidence-based medicine, and the broader social
and economic assessment of health technologies (i.e., HTA).

3. Health technology assessment (HTA) is a method of evidence
synthesis that considers evidence regarding clinical effectiveness,
safety, cost-effectiveness and, when broadly applied, includes so-
cial, ethical, and legal aspects of the use of health technologies.
The precise balance of these inputs depends on the purpose of
each individual HTA. A major use of HTAs is in informing re-
imbursement and coverage decisions, in which case HTAs should
include benefit-harm assessment and economic evaluation.

Conclusions

Evidence-based processes for health care decision making have at-
tracted increased interest. While this is a welcome development, its



272 B.R. Luce et al.

potential impact may not be fully realized owing to confusion over
terms such as evidence-based medicine, health technology assessment, com-
parative effectiveness research, and other related terms. We believe that
more precise terminology will benefit the public policy dialogue,
general health and clinical policy decision making, and specific
clinical decisions by patients and physicians. It will also pro-
mote accountability by the organizations and individuals responsible
for these decisions and ultimately enhance the quality of patient
care.

In this article, we offer more precise definitions of key terms based on
an organizing framework that clarifies the differences and relationships
among EBM, HTA, CER, and related concepts. All three terms address
the “Does it work?” question, but none asks the “Can it work?” question.
Health technology assessment is the primary activity that considers “Is
it worth it?” although as we point out, EBM should also address the
more limited question “Is it worth it to the patient?” taking into account
the costs to the patient. Of the three concepts, only EBM is a decision
process, although both HTA and CER are applied specifically to feed
into decision making.

Endnote

1. For example, see “Guidance for Industry: Providing Clinical Evidence of Effectiveness for
Human Drugs and Biological Products,” available at http://www.fda.gov/downloads/Drugs/
GuidanceComplianceRegulatoryInformation/Guidances/UCM078749.pdf (accessed November
24, 2009). In this document, note 2 states: “As used in this guidance, the term efficacy refers
to the findings in an adequate and well-controlled clinical trial . . . and the term effectiveness
refers to the regulatory determination that is made on the basis of clinical efficacy and other
data.” However, it is well understood that FDA decisions are based nearly solely on safety and
efficacy. This is seen in the FDA’s documents referring to regulatory approval resting on meeting
the “substantial evidence” requirement. “Substantial evidence” was defined in section 505(d)
of the Food, Drug, and Cosmetic Act as “evidence consisting of adequate and well-controlled
investigations, including clinical investigations, by experts qualified by scientific training and
experience to evaluate the effectiveness of the drug involved, on the basis of which it could fairly
and responsibly be concluded by such experts that the drug will have the effect it purports or is
represented to have under the conditions of use prescribed, recommended, or suggested in the
labeling or proposed labeling thereof.” This, however, is the appropriate definition of “efficacy,”
not “effectiveness.”
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